Fas-mediated cytotoxicity is not required for rejection of murine nonvascularized heterotopic cardiac allografts.
Using mice with loss-of-function mutations in the Fas and Fas ligand (FasL) genes (lpr and gld, respectively) in transplantation experiments has resulted in contradictory findings concerning the role of Fas/FasL-mediated cytotoxicity in allograft rejection. The observation that these mutant mice develop an abnormal lymphocyte phenotype with increasing age that is hyporesponsive in vitro led us to examine the possibility that this characteristic might explain seemingly discordant observations in the literature. Therefore, to distinguish between the effects of Fas/FasL pathway disruption and the effects of immune senescence on in vivo cytotoxicity and allograft rejection, we evaluated the survival of cardiac allografts in gld, lpr, and wild-type mice of varying ages. Six- to 21-week-old C3H, C3H/HeJ-Fasl(gld), C57B1/6, and B6.MRL-Fas(lpr) recipients were transplanted with heterotopic, nonvascularized cardiac allografts from neonatal Balb/c, C3H, C57Bl/6, and B6.MRL-Fas(lpr) donors. Mixed lymphocyte reactions were performed in naive gld, lpr, and wild-type animals, 6 and 12 weeks of age. Rejected allografts in gld, lpr, and wild-type recipients and functioning syngeneic transplants were evaluated for intragraft apoptosis by a DNA fragmentation detection assay. Graft survival was not significantly different between 6-week-old gld and lpr recipients and their respective wild-type controls. However, allograft rejection was delayed significantly in older (13-week) gld mice compared with age-matched wild-type mice (P=0.02) or young (6-week) gld animals (P=0.04). Similarly, 21-week-old lpr mice exhibited prolonged graft survival compared with 6-week-old lpr animals (P=0.01). Reduced alloreactive proliferative responses in 12-week-old gld and lpr mice were observed when compared with age-matched wild-type strains. Rejecting allografts displayed a similar level of intragraft apoptotic cells regardless of mutant or wild-type phenotype or age of recipient. The findings of this study confirm that Fas/FasL-mediated cytotoxicity is not required for murine cardiac allograft rejection. Our findings also demonstrate that the observed delayed graft rejection in lpr and gld mice is a consequence of an age-related alteration of the immune system, specific to gld and lpr mice and associated with an in vivo and in vitro hyporeactivity to alloantigens.